Abstract. The author analyses financial ratios of Lithuanian enterprises by economic sectors in the period
Introduction
After the period of a rapid annual growth in gross domestic product, which started in 2000, Lithuania -similarly to other European and world countries -is facing economic difficulties. Economic growth is always followed by a certain economic slowdown; the current situation, however, has been caused by something more than just economic cycles -it is contributed to by the global financial market crisis.
The present article examines the challenges met by Lithuanian economy from the aspect of the efficiency of national economic sectors, because the efficiency of performance -contributing to the increase in productivity, reduction in unnecessary costs, etc. -is one of the key factors responsible for the good condition of individual enterprises, entire sectors and the whole economy at different stages of the economic cycle and during crises. A single financial ratio does not suffice for tan accurate assessment of economic efficiency; a set of financial ratios has therefore to be selected in such a way that an aggregate ratio, built on those financial ratios, reflects various aspects of performance of an economic entity: its capability to secure income, to perform profitably, to properly manage liabilities, to make a proper use of the available potential, to avoid jeopardising its further performance.
The topicality of the article resides in the fact that no common methodology for the assessment of economic efficiency in Lithuania has been developed; each institution for this purpose uses different, subjective methods -expert assessment of decisive factors and their importance for overall efficiency. In Lithuania, the Department of Statistics to the Government of the Republic of Lithuania (Statistics Lithuania) is the institution producing information on the financial ratios of enterprises and their changes. In this field, efforts have been made to form an integral aggregate ratio for the assessment of the efficiency of economic sectors -to make possible an intercomparison of economic sectors and determining the level of efficiency based on a set of financial ratios but not on each of them separately.
Efficiency of economic sectors: financial and economic assessment
Similarly to business competitiveness, efficiency may be analysed at three -enterprise, economic activity and national -levels. Enterprise efficiency analyses are usually performed on the initiative of enterprises and are meant for internal use only, while the analysis of the efficiency of economic sectors is an intermediate option between the assessment of the national economy and of an enterprise. Enterprise condition and efficiency assessment criteria may be used for the assessment of both the whole economy and certain economic activities.
The performance of each economic entity may be measured using ratios based on the financial data on the entity. Such financial ratios are divided into the following groups: 1) income security ratios (gross profit margin, profitability, return on assets, etc.); 2) financial leverage ratios (debt, current, leverage, receivables turnover, etc.); 3) cash flow to financial leverage ratios (debt coverage, fixed assets coverage).
Based on enterprise financial and economic performance analysis data, the condition of an enterprise may be assessed as very good, good, satisfactory, unsatisfactory or bad. Inasmuch as the same ratios are used for the assessment of economic sectors, it may be stated that their condition may also by assessed by such criteria.
Given a wide variety of financial ratios, it is difficult to assess them all at the same time and draw conclusions about performance efficiency. Therefore, a set of key ratios should be selected, which would reflect the capability of economic entities / sectors to secure income, make a proper use of borrowed funds, discharge liabilities, etc. After the ratios selected have been aggregated using a certain method, the integral aggregate efficiency ratios would be calculated for economic sectors, based on which the efficiency of Lithuanian economy and its sectors would be assessed.
In compiling a ratio to be used for assessing the efficiency of economic sectors, the availability of objective and sufficiently accurate data, as well as the established practice of assessing the efficiency of performance of economic entities, based on financial indicators, should be taken into account (Mackevičius and Poškaitė, 1998) .
The article focuses on the efficiency of using financial and material resources in economic sectors; therefore, the aggregate efficiency ratio will be formed from financial ratios. In selecting financial ratios, it is purposeful to define certain selection criteria to avoid problems about aggregating the efficiency ratio: the financial ratio should preferably be measured per cent; a higher value of the ratio should be assessed as a better one; the ratio should not acquire a negative value.
According to respective criteria, the following nine financial ratios have been selected for primary analysis:
1) gross profit margin (gross profit / sales); 2) profitability ratio (pre-tax profit / total costs); 3) return on assets ratio (pre-tax profit / assets); 4) debt ratio (liabilities / assets); 5) leverage (gearing) ratio (equity/liabilities); 6) current ratio (current assets / current liabilities); 7) receivables turnover ratio (sales / amounts receivable within one year); 8) fixed assets turnover (return on fixed assets) ratio (sales / fixed assets); 9) equity turnover (return on equity) ratio (sales / owner's equity).
The first three ratios fall within the group of income security ratios. A gross profit margin is an important ratio showing the capability of the sector to undertake its prin- cipal activity irrespective of financial, investment and other performance results. Profitability is an even more meaningful ratio as it shows the profit from the overall performance of the sector. The return on assets ratio shows how efficiently the sector uses its assets to earn profit. The rest of the ratios fall within the group of financial leverage ratios; the most important are the debt and leverage ratios. The debt ratio shows the share of a sector's assets purchased for borrowed funds. The leverage ratio is similar to the latter; however, it shows indebtedness relative to the owner's equity.
Summary information on the financial ratios selected is presented in Table 1 .
Ratios to be used for assessing the efficiency of economic sectors
In forming the aggregate efficiency ratio, it is important that the ratios selected are not determined by the same or related factors as this would make their contribution to the aggregate efficiency ratio unjustifiably large, i.e. it would be the case of multicollinearity, when a close correlation between predictor variables skews the result. In such case, the only way to avoid multicollinearity is to eliminate one of the correlating variables. For this purpose, a correlation analysis of the ratios selected has to be performed. In order to avoid multicollinearity in the present research, a correlation between the nine ratios in the groups of ratios was assessed, and three ratios correlating with others were eliminated from the list. The following six ratios were consequently selected for the compilation of the aggregate efficiency ratio: 1) income security ratios: gross profit margin and profitability ratios; 2) financial leverage ratios: leverage, current, receivables turnover, and equity turnover ratios.
The financial ratios selected were then used for the compilation of the aggregate efficiency ratio, allowing the reflection of efficiency and intercomparison of economic sectors. Further in the article, an overview of the possible methods for the calculation of the efficiency ratio, as well as of the values of the financial ratios obtained is presented and eventually the efficiency ratio is compiled, based on which the economic sectors are assessed.
Before the compilation of the aggregate efficiency ratio, it would be purposeful to make an overview of the values of the financial ratios selected for the study and of their trends in Lithuanian economy and its sectors.
The gross profit margin shows gross profit per currency unit of sales. This ratio largely depends on the specific features of a certain sector; there are sectors where profit is generated from lower sales with a higher profit margin, while in other sectors, on the contrary, it comes from higher sales with a lower profit margin. Changes in the gross profit margin in Lithuanian sectors are presented in Fig. 1 and Table 2 . In the recent nine years, the gross profit margin of Lithuanian enterprises has been slightly growing; in 2008, however, it was decreasing in almost all sectors, with a modest growth recorded in just two -extractive (mining and quarrying) and trade -sectors. The mining and quarrying sector is quite a unique one, because the product that is later provided for sale is not purchased but extracted, which makes its cost price fairly indeterminable. Presumably, with the growth in sales prices, the cost price in this sector did not change considerably, which conditioned the growth in the gross profit margin. Easier interpretable is the trade sector where the growth in the gross profit margin means that, with the decrease in the cost price, sales prices remained unchanged, or the decrease in sales prices was less sharp than that in the cost price.
The gross profit margin in Lithuanian economy amounts to approximately 20 per cent, with the highest values recorded in the hotels and restaurants, mining and quarry-ing, communication, and real estate sectors, where the values of this ratio exceed 40 per cent. In the rest of the economic sectors, the gross profit margin is close to the national average, the lowest being in the energy sector (8.4 per cent).
The return on assets ratio shows pre-tax profit per litas of assets. The higher the value of this ratio, the better: it shows that the assets of an enterprise are used efficiently to earn profit. A low value of this ratio shows that an enterprise owns a large amount of assets which, however, are used inefficiently. The value of this ratio also varies from sector to sector because different kinds of activity require different assets. Changes in the return on assets ratio in Lithuanian economic sectors are presented in Fig. 2 .
As one can see from Table 3 , in some sectors, return on assets ratios in certain periods were negative. The lowest value of this ratio was recorded in the hotels and restaurants sector in 2001 and the highest (35.13 per cent) in the mining and quarrying sector in 2000. In 2008, the highest value of this ratio was recorded in the mining and quarrying sector (16.66 per cent) and the lowest in the hotels and restaurants sector (-0.31 per cent). Up to 2007, the return on assets ratio in the whole economy was rapidly growing to reach almost 13 per cent; in 2008, however, it shrunk to 4.2 per cent. In the latter year, return on assets ratios dropped in all economic sectors, which means that, despite the decrease in profit, enterprises were not capable of promptly disposing part of their assets and assuring that assets be used in a more efficient manner because, presumably, lower sales require a lower amount of assets. The largest decrease in the return on assets ratio was recorded in the hotels and restaurants (to -0.3 per cent), real estate (to 2.9 per cent), and energy (to 0.7 per cent) sectors.
There were no major differences in return on assets ratios in different economic sectors; however, worth mentioning is extractive industry as an economic sector where this ratio was the highest and decreased the least in 2008.
The leverage (gearing) ratio shows the relation of the owner's equity to liabilities and is expressed in times, not in per cent. The lowest value of the ratio (0.45), meaning the largest indebtedness (debt exceeding the owner's equity more than twice), was recorded in 2008 in the hotels and restaurants sector and the highest (5.09) in the mining and quarrying sector in 2003. In 2008, the highest value of the ratio (2.96) was recorded in the energy sector, while the lowest (0.45) -tallying with the lowest value throughout the entire period in question -in the hotels and restaurants sector. This ratio does not acquire negative values.
In general, the leverage ratio of Lithuanian enterprises is satisfactory and has been following a downward trend (in particular, from 2004 onwards, given a rapid growth in the loan portfolio). The current ratio measures current assets available to cover current liabilities. The global practice requires that the value limits of this ratio range from 1.2 to 2.0, although in Europe the range of 1.0 to 1.5 is acceptable. The low value of this ratio is an indicator of an enterprise experiencing difficulties in covering current liabilities, while the high value (more than 2.5) is an indicator of an enterprise being incapable of making an efficient use of current assets. Changes in the current ratio in Lithuanian economic sectors are presented in Fig. 4 . The current ratio is a proper indicator for reflecting the amount of business because both current assets and current liabilities are usually directly related to output and sales. In the recent decade, there were no major changes in the current ratio in Lithuanian economy (it grew from 1.38 to 1.44; in 2008, however, it dropped by 3.7 per cent). In 2008, the current ratio decreased in most sectors, most markedly in communication and transport; however, even in the latter sectors, it remained within a range of well-assessed ratios (2.4 and 1.3, respectively) .
The current ratio in most sectors is close to the national average; in none of the sectors it is lower than 1. As it is a current performance ratio, changes to either side are rather usual, depending on the condition of an enterprise in a certain period. The highest current ratio in 2008 was recorded in the mining and quarrying (3.3), communication (2.4), and energy (2.2) sectors and the lowest in the hotels and restaurants (1.1) and transport (1.3) sectors.
The receivables turnover ratio shows the relation of income from sales to the amounts receivable within one year; it indicates how rapidly an enterprise receives payments for goods and services sold and reflects its capability of securing payments. The ratio may also be expressed in days; in this case, the ratio shows the number of days during which, on average, payments for goods or services are received. For the ratio in question to be expressed in days, the number of days in the year (365) is to be divided by the receivables turnover ratio. As the aim is that the amounts receivable within one year are as low as possible, the higher the receivables turnover and the lower the receivables turnover in days, the better. Changes in the receivables turnover ratio in Lithuanian economic sectors are presented in Fig. 5 . In the recent decade, the receivables turnover ratio in Lithuanian economy decreased from 7.3 to 6.1, which means that enterprises have been progressively delaying payments for goods and services provided to them. In 2008, the receivables turnover ratio in the whole economy dropped by 7.5 per cent. Although in five out of the nine sectors discussed in the article the value of the ratio was increasing, in the rest of the sectors -the most influential and largest ones (real estate, construction, trade, and transport) -it was decreasing. It is not uncommon that delays in payment to the real estate and construction sectors, caused by the grave situation of debtors, bring to bankruptcy not only the debtors but also the creditors who in turn are debtors of other enterprises. This entire situation impacts on the trade sector because, for example, the construction sector purchasing building materials becomes indebted to it. Given the further deterioration in the situation and more or less strong links among the sectors, receivables turnover may be decreasing in other sectors as well.
The receivables turnover ratio varies widely from sector to sector. In 2008, the highest ratio in question was recorded in the hotels and restaurants (9.5) and manufacturing (7.7) sectors and the lowest in the real estate (2.7).
The equity turnover (return on equity) ratio shows how efficiently the owner's equity is used to earn income; it shows income from sales per litas of equity. The higher the value of the ratio, the better. Changes in the equity turnover ratio in Lithuanian economic sectors are presented in Fig. 6 .
Fig. 6. Equity turnover ratio in the whole economy and extremes
Calculated according to data of Statistics Lithuania, http://www.stat.gov.lt From 2000, the equity turnover ratio in Lithuanian economy was gradually increasing to reach 2.3 in 2007; in 2008, however, it decreased to 2.1 (-9 per cent). In 2008, the largest decrease in the ratio in question was observed in the real estate sector (-32 per cent), which was caused by almost a twofold increase in equity against just a 35 per cent increase in income from sales. Such a situation is conditioned by the specific features of this sector: the gap between making investment and receiving income is longer than in other sectors, which makes it likely that the real estate sector, which in 2008 made a large investment but did not receive as large income from sales as it had been planned, will encounter even graver difficulties in future. The strong growth in the owner's equity may also have been conditioned by the tightened bank credit policy, in particular towards real estate projects. The largest increase in the return on equity ratio was observed in the communication (27 per cent) and energy (20 per cent) sectors. In the communication sector, the increase was due to a rather marked decrease in the owner's equity (-15 per cent) and growth in sales (7 per cent) and in the energy sector due to a much larger increase in sales (31 per cent) than in equity (9 per cent).
The brief overview of the selected ratios shows how they may be changing, what values they may acquire, what fluctuations may be observed in different sectors, while the ratios observed in 2008 allow spotting the sectors experiencing the gravest problems. The compilation of the aggregate efficiency ratio allows taking an overall look at the situation in certain economic sectors. However, even the exploratory analysis shows that some ratios correlate strongly with each other; therefore, before the inclusion of such ratios in the aggregate efficiency ratio, it is appropriate to check whether this would not attach unjustifiably great weight to some factors in assessing efficiency.
Economic efficiency assessment methods
The experience of assessing efficiency has already been accumulated through the analysis of industrial (1, p. 255), construction (2, p. 71), and domestic trade (6, p. 47) financial ratios. Attempts were made to use a modified weighted rating, modified weighted geometric mean and weighted arithmetic mean methods (Čekanavičius, Murauskas, 2000) , and it was concluded that the latter was the most suitable one.
The weighted arithmetic mean method in its form is the simplest and the most universal:
where E SAVM is the aggregate efficiency ratio calculated using the weighted arithmetic mean method, X i is the i-th financial ratio, selected for the compilation of the aggregate efficiency ratio, k i is the weighted coefficient selected for the X i-th ratio, ∑ = Owing to such a form, modification in the present paper is required only in view of a different debt ratio (X 3 ) assessment principle: a higher value of the ratio corresponds to a worse assessment, that is why in the formula it is modified as 100 -X 3 :
Advantages of this method: simple calculation; weights allow the differentiation between ratios according to their importance (in case of a weighted arithmetic mean); financial ratios with negative values make the right impact on the efficiency ratio (by reducing its value).
In selecting a method and calculating the aggregate efficiency ratio, account should be taken of the fact that the financial ratios selected may acquire different absolute values, may be negative, etc. Given the negative values of certain ratios, the arithmetic mean method appears to be most suitable for the calculation of the aggregate efficiency ratio. The absolute value of the efficiency ratio per se is not economically interpretable; it may be interpreted only by way of comparing the values of the ratio in different sectors and determining the reasons for such values. Nevertheless, further in the article, attempt will be made to determine reference intervals for the aggregate efficiency ratio based on reference value intervals of component ratios.
Presumably, the impact of the six component ratios on the aggregate efficiency ratio is dissimilar; it is therefore appropriate that the component ratios are attached certain weights. Weights should best be attached taking into consideration the degree of independence of the ratios fon economic sectors; the greatest weights should be attached to those ratios which are similar for all economic sectors, regardless of their specific features, and the lightest weights to the ratios that are more dependent on specific features of the sectors. It should therefore be determined which of the six ratios are more -or lessdependent on specific sectors, and attribute to them respective weights. It is assumed that the ratios the values of which in the sectors under consideration differ the least are less dependent on specific features of the sectors. For the assessment of the dependence of the ratios on economic sectors, a mathematical analysis of the values of these ratios has been performed. First, simple arithmetic means of all ratios in all sectors over the eleven years were calculated. The results are presented in Table 4 . Based on the values of the arithmetic mean for each ratio in each sector, it has been determined how the values of that ratio vary from sector to sector, by calculating the mean and standard deviation of a data series using the MS Excel Descriptive Statistics tool. Descriptive statistics on each ratio are presented in Table 5 . The value of a financial ratio is in the interval mean ± standard deviation. For the relative assessment of a standard deviation, standard deviation to mean ratios are calculated. The results (in ascending order) are presented in Table 6 . As one can see from the above tables, least scattered are the values of the current and receivables turnover ratios, while the most scattered are those of the return on assets and equity turnover ratios. Taking into consideration the results obtained, it is worth considering whether the scattering of the values of the ratios is economically logical.
The current ratio, measuring current assets available to cover current liabilities, is closely related to business risk; although it might seem that neither current assets nor current liabilities are the key enterprise performance factors, a mismatch between the two may cause serious solvency problems. The low degree of scattering may be explained by the fact that current assets are often funded by current liabilities which depend on the value of current assets; as a result, the ratios of current to total assets may vary markedly from sector to sector, while the ratios of current assets to current liabilities will be rather similar.
Quite often the receivables turnover ratio is not included in the set of key financial ratios. However, large and long-term liabilities of customers may lead to enterprises running out of cash, even despite high indicators of both sales and profit, which makes this ratio rather important in assessing efficiency. The low degree of scattering by sector may be explained by the fact that amounts receivable depend on customers rather than on the sector in which the enterprise operates, i.e. on external rather than on internal factors.
The standard deviation to mean ratio for the gross profit margin is also among the lowest. Although the values of the gross profit margin vary from sector to sector, this ratio is nevertheless one of the key financial ratios used in assessing enterprise performance, and its contribution to the assessment of efficiency is substantial.
The three remaining ratios are characterised by a higher degree of scattering, which is quite natural: not all economic sectors need the same amount of liabilities to operate successfully; not all economic sectors need the same amount of assets to earn profit; not in all economic sectors sales are in direct proportion to the owner's equity.
A lower value of the standard deviation to mean ratio is an indicator of a lower degree of scattering, which means that the variation of the values of a respective financial ratio from sector to sector is smaller. Based on the previously made assumption, such ratios should have higher weights in the aggregate efficiency ratio. For a smaller value of a ratio to represent a higher weight, the ratios should be recalculated to derivative ratios which are obtained by subtracting the ratios from 1. For the derivative ratios to be used as weights, their sum should equal 1, and the results obtained are converted into coefficients the sum of which equals 1.
Using the obtained weights, the formula for assessing the efficiency of Lithuanian economy and separate economic sectors is arranged as follows:
where X 1 ... X 6 are the financial ratios selected in the order of descending weight.
The attachment of weights is an important factor influencing the values of the aggregate efficiency ratio; however, it does not eliminate the uneven impact of ratios resulting from their absolute values. The maximum absolute values of some ratios are as low as up to 0.7, while those of other ratios as high as 12; consequently, in calculating -even a weighted -arithmetic mean, the impact of ratios with higher absolute values on the aggregate efficiency ratio would be unjustifiably high. To eliminate such a high impact, the values of all ratios should be equalised as much as possible. i.e. kept under 1. The easiest way to do this -and, by doing so, not to distort the proportions -is to divide the values of a certain ratio by the maximum value of that ratio in all sectors throughout the entire survey period. The values of the ratios expressed per cent are included in the calculation of the efficiency ratio in non-percentage form.
Approximate assessment of the efficiency of economic sectors
As mentioned above, the absolute value of the efficiency ratio per se is not interpretable; the ratio in question has only reference values set, while the most beneficial method is the intercomparison of economic sectors. Aggregate efficiency ratios for Lithuanian economic sectors, calculated according to the formula provided above, for the period 1998-2008 are presented in Table 7 .
As one can see from Table 7 , the value of the aggregate efficiency ratio in Lithuanian economy in the last surveyed year stood at 0.32, i.e. was by 16 per cent lower than in 2007. The lowest value of the ratio (0.23) was recorded in the construction sector in 2000 and the highest (0.72) in the mining and quarrying sector in the same year.
The efficiency of economic sectors is in a state of constant change. However, it can be seen from the aggregate efficiency ratio that the real estate sector was among the least efficient ones from the very year 2002, while most stable with the highest efficiency was the mining and quarrying sector which was markedly outpacing the rest of the sectors throughout almost the entire period in question.
Although the absolute value of the aggregate efficiency ratio is not interpretable, the absolute values of the aggregate efficiency ratio may be assessed by means of compiling reference aggregate efficiency ratios based on the reference values of component ratios presented above. For the values that have no numerical limits, a very good value was considered to be that of the sector with the highest mean value, the mean value of all enterprises being a medium value, and the value of the sector with the lowest mean value being a bad value; intermediate values have been calculated as a mean of adjacent values. Reference values for the assessment of absolute values of the aggregate efficiency ratio are presented in Table 8 . Based on these reference values, economic sectors may be divided into groups. Since what matters most is the current economic situation, economic sectors should best be grouped according to the values of the aggregate efficiency ratio in 2008. The major share of economic sectors, as well as the whole economy, fall within a satisfactory category. None of the Lithuanian economic sectors falls within the "very good" category, while those falling within the "good" category are the mining and quarrying, trade, and communication sectors. Likewise, none of the Lithuanian economic sectors falls within the "bad" category; however, in 2008, one sector -transport -fell within the unsatisfactory category, the real estate sector being very close to it.
This study gives an overall and approximate assessment of the efficiency of Lithuanian economic sectors. However, a more in-depth analysis is called for -taking a closer look at each sector and researching into the decisive factors influencing the aggregate efficiency ratio, which would allow determining the impacts on the values of the ratio and what should be done to enhance the efficiency.
Conclusions
The results of the methodologically based calculation of the aggregate efficiency ratio for Lithuanian economic sectors and assessment of their efficiency reflect the current situation in Lithuanian economic sectors. It may be stated that the method used in the formation of the aggregate efficiency ratio is suitable for assessing the efficiency of economic sectors.
Based on the above research, the following conclusions have been made: 1. The assessment of economic efficiency is one of the key components in competitiveness research conducted by influential world organisations; however, no practice of an integrated assessment of the efficiency of Lithuanian economic sectors has yet been introduced. 2. The efficiency of economic sectors is reflected by financial ratios of enterprises within those sectors; therefore, they may equally serve as a basis for the analysis of the efficiency of economic sectors. 3. After an overview of the possible methods of forming the aggregate efficiency ratio and values of financial ratios being assessed, it was concluded that the weighted arithmetic mean method suited best for the calculation of the aggregate efficiency ratio based on financial ratios. 4. The aggregate efficiency ratio was compiled, which showed that the efficiency of most Lithuanian economic sectors and of the whole economy was satisfactory, while before the year 2008 it had been following an upward trend. 5. Assessment of the reasons that impact the efficiency of economic sectors showed that these reasons varied from sector to sector; some sectors were less efficient due to their specific features. However, there were certain factors that were res-ponsible for a lower -than it could possibly be -efficiency in most of the sectors. 6. To improve the efficiency of Lithuanian economic sectors, the first thing to be done is to maximise the efficiency of the use of available assets, particularly in the sectors where state enterprises predominate.
In the period of economic growth, economic efficiency was not growing as rapidly as the economy itself. Therefore, as major difficulties were faced, efficiency started rapidly declining, which could already be seen from the results of the year 2008, despite the fact that they still only partially reflected the economic downturn. Lithuanian economy as a whole, and certain sectors in particular, underestimated the risk and the possible economic slowdown, which resulted in hard survival against the economic downturn.
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